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DETAILED ACTION 

This action is in response to the filing date of January 25, 2005. Claims 1-10 are 
pending and have been considered below. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication In this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 2 and 4-8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lillington (US 2001/002281 1). 

Regarding claim 1 : 
Apparatus for frequency content separating an input signal (abstract), said 
apparatus comprising: 

• a plurality of frequency separating stages (abstract), each frequency separating 
stage including at least one complex frequency shifting converter operable to receive 
a complex input signal representing an input bandwidth extending from -Fs/2 to 
-i-Fs/2 (figure 2) and to output a first frequency shifted complex output signal 
representing an upper portion of said input bandwidth and a second frequency 
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shifted complex output signal representing a lower portion of said input bandwidth 
(filter bank output represents the upper and lower portion of Input bandwidth in figure 
2; paragraphs 0006 and 0033), wherein 
• at least one complex frequency shifting converter in at least one of said plurality of 
frequency separating stages is a tuned complex frequency shifting converter (figures 
3 and 4) having a frequency shifting characteristic operable to output a frequency 
shifted complex output signal representing a portion of said input bandwidth 
centered other than at -Fs/4 or +Fs/4 (filter bank A output in figure 2). 

Regarding claim 2: 

Lillington discloses all of the subject matter as described above and further discloses 
frequency shifting converter has a frequency shifting characteristic operable to output a 
frequency shifted complex output signal representing a portion of said Input bandwidth 
having an output bandwidth as Fs/2 (as shown in figure 2) except for specifically 
showing a bandwidth between Fs/2 and 3Fs/4. However, this is Interpreted as being an 
output bandwidth that could be either Fs/2 or up to 3Fs/4 (Applicant has not explained 
this limitation in detail except for just making a statement "having an output bandwidth 
between Fs/2 and 3Fs/4" on page 2 lines 20-21 ). 

Regarding claim 4: 

Lillington discloses all of the subject matter as described above and further 
discloses between frequency separating stages frequency shifted complex output 
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signals are decimated and interleaved (paragraphs 0035 and 0038) for subsequent 
processing. 

Regarding claim 5: 

Lillington discloses all of the subject matter as described above and further 
discloses tuned frequency shifting complex converter includes a local oscillator 
(paragraphs 0013 and 0043) operable to generate one or more time varying coefficient 
signals by which sample values forming said input signal are multiplied as part of 
frequency separation. 

Regarding claim 6: 

Lillington discloses all of the subject matter as described above and further 
discloses local oscillator is operable to generate a selectable one of a plurality of 
different streams of time varying coefficient signals (paragraphs 0051 and 0064) each 
corresponding to a different local oscillator frequency and operable to separate a 
different portion of said input bandwidth. 

Regarding claim 7: 

Lillington discloses all of the subject matter as described above and further 
discloses tuned frequency shifting complex converter is one of, a tuned complex up- 
converter, and a tuned complex down-converter (paragraph 0015). 
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Regarding claim 8: 

Lillington discloses all of the subject matter as described above and further 
discloses one or more of said plurality of frequency separating stages includes a 
complex up-converter and a complex down-conyerter pair (paragraph 0017) that 
together are operable to separate a complex input signal into an upper frequency 
portion and a lower frequency portion beirig substantially contiguous and of equal size. 

Claim Rejections • 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtatned though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to v^ich said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lillington 
(US 2001/002281 1) in view of Garceran et al. (US 6,944,238). 

Regarding claim 3: 

Lillington discloses all of the subject matter as described above except for 
specifically teaching plurality of frequency separating stages are operable to generate a 
plurality of output signals each bearing one or more target carrier signals, said plurality 
of output signals respectively representing portions of said input bandwidth which at 
least one of differ.in size and are non-contiguous. 
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However, Garceran et al in the same field of endeavor teaches a system and 
method for frequency conversion (column 6, lines 8-12) where output signals 
respectively representing portions of said input bandwidth which at least one of differ in 
size (figures 1 , 3 and 4) and are non-contiguous (column 4, lines 30-36). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the output bandwidth of the frequency conversion stages 
in the form of non contiguous stages as it is advantageous to have bandwidths of 
different sizes and not contiguous In some real life, applications. 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lillington 
(US 2001/002281 1) in view of Carr et al. (US 7,2236,212).. 

Regarding claim 10: 

Lillington discloses all of the subject matter as described above and further 
discloses; 

determining a number of frequency separating stages required (paragraph 0008) 
to separate all target signals; 

generating local oscillator coefficient values (paragraph 0013) for each frequency 
separating stage; 

selecting a band shaping filter (figure 14) to be applied to each target signal; 
generating fine-tuning local oscillator coefficient values for any fine tuning 
elements within final frequency separating stages(paragraph 0013). 
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Lillington doesn't specifically teaching determining whether two target signals 
require extracting from any final frequency separating stage, and If so providing two fine 
tuning elements (colurhn 28, lines 5-15) for those final frequency separating stages. 

However, Carr et al. in the same filed of endeavor teaches that two target signals 
require extracting from any final frequency separating stage, and if so providing two fine 
tuning elements (column 28, lines 5-15) for those final frequency separating stages. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement passing the plurality of output signal through fine tuning 
stages in order to get the required target signals as fine tuning allows more accurate 
tuning regardless of selected frequency and variation in process, conditions and supply 
voltage etc. and permits high speed channel changes, good phase changing values with 
high comparison frequencies. 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lillington 
(US 2001/002281 1) in view of Garceran et al. (US 6,944,238) as applied to claim 3 
above and further in view of Carr et al. (US 7,2236,21 2). 

Regarding claim 9: 

Lillington discloses all of the subject matter as described above except for 
specifically . teaching plurality of output signals are passed through respective fine tuning 
stages that serve to extract said target carrier signals. 
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However,. Carr et al. in the same filed of endeavor teaches that output signal 
passed through fine tuning stages to extract carrier signal (column 15, lines 57-62). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to implement passing the plurality of output signal through fine tuning 
stages in order to get the advantage of fine tuning as it permits high speed channel 
changes, good phase changing values with high comparison frequencies. It also allovys 
more accurate tuning regardless of selected frequency and variation in process, 
conditions and supply voltage. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hirdepal Singh whose telephone number is 571-270- 
1688. The examiner can normally be reached on Mon-Fri (Alternate Friday Off )8:60AM- 
5:00PMEST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more iriformation about the PAIR systern, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

HS Shuwang Liu 
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